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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:
NEDED

JUN 29 1979

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House :

Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to you a copy of the Stiles Reservoir Dam Phase T
Inspection Report, which was prepared under the National Program for
Inspection of Non—-Federal Dams. This report 1s presented for your use
and is based upon a visuazal inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that yvou keep me informed of the actions taken to implement them. This
follow—up action is a wvitally important part of this program.

A copy of this report has been forwarded to the Department of Environ—
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Central Water District, 14 Park Avenue, Worcester,
Massachusetts 01069, ATTN: Mr. Raymond Shea, President.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter. :

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperatlon in carrying out
this program.

Sincerely vours,

Incl JOHN P. CHANDLER

As stated olonel, Corps of Engineers
ivision Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MAQO983
Name of Dam: Stiles Reservoir Dam

Town; Leicester
County and State: Worcester County, Massachusetts
Stream: Bartons Brook - Tributary of the French River

Date of Inspection: November 16, 1978

Stiles Reservoir Dam is an earthfill dam about
500 feet long and 29 feet high., The upstream and down=-
stream slopes are 1-1/4:1 and 2:1 (horizontal to
vertlcal), respectively. A downstream stepped-stone
masonry wall, which 1s part of the original dam struc-
ture, 1s incorporated wilthin the downstream embankment.
The spillway welr, whilch is 50 feet long, consilsts of
a short ogee section wlth a stepped cascade. The
dlscharge channel is partially riprapped and covered
with brush and boulders, Two outlets exlist at the
dam; one 1s a 60-inch diameter flood control outlet
installed after the 1955 flood, and the other 1s a
24~inch diameter low-level outlet,

There are deficiencles which must be corrected
to assure the continued performance of this dam. This
conclusion is based upon a visual inspectlon at the
site, avallable engineerling data, and limited evidence
of operational and malntenance procedures, Generally,
the dam is 1in poor condltion. According tc¢ the Corps
of Engineers!'! guidelines on classification of hazard
potential, the dam has been placed in the "high"
hazard category.

The following are visible signs of distress
which indicate a potentilal hazard at the site: severe
leakage through the dam in the vicinity of the low~
-level outlet; upward seepage at the toe near the low-
level cutlet; leak between the side wall and f1l11 at
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the spillway south abutment; leak beneath the 60-inch
diameter outlet. Also, a possible seepage zone within
the downstream area of the north abutment of the dam
should be investlgated.

Hydraulle analyses indicate that the splllway and
floodgate at the dam can discharge a flow of 1,730 cfs
with the water surface at E1 845.,6, which is the low
point on the crest of the dam. An outflow test flood
(full probable maximum flood) of 2,970 cfs at E1 8L6.4
will overtop the dam by about 0.8 feet. The spillway
and 60-inch outlet can discharge 58 percent of the test
flood without overtopping the dam. Spillway discharge
alone with water at El 845.6 1s 1,370 cfs or 46 percent
of the test flood.

It 1s recommended that the Owner empley the ser—
vices of a qualified consultant to evaluate the severe
leakage that 1is occurring at the dam as well as the
possible seepage area. The consultant should also
perform a detalled hydraulic/hydrologlc analysls to
evaluate the splllway capacity. In addition, the Owner
should clear the dam of all trees and brush to at least
50 feet downstream of the toe. The low-~level outlet
should be repaired and made operable. After the evalu-
ation, the leakage should be repaired. The Joints
within the 60-inch diameter outlet should be monitored
for evidence of movement and repalred or further eval-
uvated. All holes on the crest of the dam should be
filled. The Owner should alsc implement a systematic
program of inspection and maintenance.

The recommendations and remedlal measures out-
lined above and in Sectlion 7 should be implemented by
the Owner within a period of one year after receipt of
thls Phase I Inspectlon Report. In the interim, the
60~inch outlet should immediately be opened and the
reservoir drained to the elevation of the invert (El
835.,2). An alternative to these recommendations would
be to breach the d drain the pong,/“)

dward M. Greco, P.E.
roject Manager
letcalf & Eddy, Inc.

Approved by:

;;f) No.
Step%en L. Bisnhop, P.E. ; g

Vice President
Metcalf & Eddy, Inc.

Massachusetts Registration
No. 19703
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This Phase I Inspection Report on Stiles Reservolr Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safetv Inspection of
Dems, and with good engineering judgment and practice, znd is hereby
submitted for approwval. ‘

b d 0 N St

JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Bivision

%/ﬁf ‘V/—?w»\

CARNEY M. LLRZIAN MEMBER
Design Branch
tngineering Division

Yool W g am Y-
GZISEPH y FINEGAN, JR., cnﬂilisim
ief, Keservoir Control Cerser
hater Control Branch
Engineering Division

APPROVAL RECOMMENDED:

Q‘««( /3. %a/cuw—-

£730F B. FRYAR
Chief, Engineering Divisicn




PREFACE

This report i1s prepared under guidance contained
in Recommended Guidelines for Safety Inspecticn of Dams,
for a Phase I Investigatlion. Copies of these guldelines
may be obtained from the 0ffice of Chlef of Engineers,
Washington, D.C. 20314, The purpose of a Phase I Inves-
tigation is to ldentify expeditiously those dams which
may pose hazards to human life or property. The assess-~
ment of the general condltlon of the dam ls based upon
available data and visual inspections. Detailed investi-
gations, and analyses involving topographlic mapping,
subsurface investigatlons, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing thls report, it should be realized
that the reported condiltlon of the dam is based on cbsepr-
vations of field condltilions at the time of inspection
along with data avallable to the inspecfion team. In
casegs where the reservoilr was lowered or drained prior
to inspectlon, such action, while improving the sta-
bllity and safety of the dam, removes the normal lcad on
the structure and may obscure certain conditions which
might otherwlse be detectable 1f inspected under the
nermal operating environment of the structure,

It is Important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condil-
tion of the dam wlll continue to represent the condition
of the dam at some point in the future. Only through
continued care and inspection can there be any chance
that unsafe conditlions be detected,

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accor-
dance with the established Guidelines, the Spillway Test
Flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
off), or fractions thereof., Because of the magnitude and
rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted
as necessarlly poesing a highly inadequate conditicn,

The test flood provides a measure of relative spillway
capacity and serves as an ald in determining the need
for more detailed hydrologic and hydraulilc studiles,
consldering the size of the dam, its general conditiens
and the downstream damage potential.
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
STILES RESERVOIR DAM
SECTION 1

PROJECT INFCRMATION

1.1 " General

a. Authority. Public Law 92-367, August 8,
1972, authorlzed the Secretary of the Army,
through the Corps of Englneers, to initlate a
national program of dam inspectlon throughout
the Unlted States. The New England Divison
of the Corps of Engineers has been assigned
the responsibility of supervising the inspec-
tion of dams within the New England Regilon.
Metecalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts,
Contract No. DACW 33~79-C-0016, dated November 28,
1978, has been assigned by the Corps of Engineers
for this work.

b. Purpose:

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify
conditions which threaten the public
safety and thus permit correction in a
timely manner by non-~Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify and complete the
National Inventory of Dams.

1.2 Description of Project

a. Location. The dam is located on Bartons
Brook, a tributary of the French River, in
the Town of Leilcester, Worcester County,
Massachusetts (see Location Map).
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Description of Dam and Appurtenances, Stiles
Reservoir Dam conslsts of an earthfill dam
about 500 feet long and 29 feet high (see
Figures B~l and B-2). The upstream and down-
stream faces are sloped about 1-1/4:1 (hori-
zontal to vertical) upstream and 2:1 down~
stream. Drawlilngs and records of past corres-
pondence avallable at the Worcester County
Engineering Department indicate that the
criginal downstream stepped-stone masonry
wall has been 1lncorporated in the present
embankment, The crest of the dam averages

15 feet wlde with an average elevation (El1)
about 846,0, The upstream slope has riprap
protection. The abutments cof the dam tle
into natural ground at each end,

The spillway, located at the south end of the
dam, 1s ungated, without flashboards and con~-
sists of a 50~foot wide short ogee-type crest
which discharges to a stepped cascade, The
spillway crest 1s at E1l 842.0 while the

" streambed at the spillway i1s at E1 831.C.

The discharge channel, which is stone lined,
directs the flow to a natural streambed which
extends through a 4-1/2-foot by 1l-foot box
culvert and two HA~foot reinforced concrete
pipe culverts under a private gravel road.

There are two outlets within the dam., The
first outlet consists of a steel slulce gate
controlling discharge through a 60-inch
diameter concrete pipe. The gate-operating
mechanlism 1s housed in a locked structure.

The outlet discharges into the downstream
spiliway channel, whilech is south of the spill-
way and was constructed shortly after the

.1955 storm.

A second outlet, which is the low-level ocut-~
let, consists of a 24-inch diameter pilpe.
The original 24-inch pipe ended at the
stepped stone wall wilthin the embankment and
was later extended by installing a 24-~inch
diameter corrugated metal pipe. The low-
level outlet now terminates at a stone head-
wall at the toe of the downstream embankment.
The invert of the low-level outlet at the
discharge end is about at E1l 817.0. The
outlet gate~operating mechanism 1s housed in
a locked gate house.
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Drawlngs, available at the Worcester County
Englneering Department, as well as past
inspection reports indicate that 12-inch
diamater perforated toe drains were installed
when the downstream embankment was extended
over the masonry wall. Outlets to these pipes

are visible at the headwall for the low=level
outlet.

Four drawings, whlch were obtalned from the
Worcester County Englneering Department, are
included in Appendix B. These drawings, dated
June, 1957, and April, 1959, show plans of the
original dam wlth downstream stepped-stone wall
as well as proposed repalrs to the dam.

Size Classiflcation., Stililes Reservolr Dam 1is
clasgified in the "intermediate™ category since
1t has a2 maximum heilght of 29 feet and a maxi-
mum storage capaclty of 3,100 acre-feet.

Hazard Classiflcation. Although the immedi-
ate downstream area of the dam along Pine
Street and River Street 1ls sparsely populated,
most of the residents along River Street would
be effected by a fallure of the dam. Further
downstream, the villlages of Greenville and Roch=-
dale could also be impacted. Were the dam to
fall, numerous lives could be lost and signi-
flecant property damage would occur. Accord-
ingly, the dam has been placed in the "high'"
hazard category.

Ownership. The dam l1ls owned by the Central
Water District, a private utility company, 44
Park Avenue, Worcester, Massachusetts 01609,
Mr. Raymond Shea, President (617-752-5416),
gave permlssion to inspect the dam.

Operators. The dam is operated by personnel of
the Central Water District. The flood out-

let at the spillway can be opened by a hand
crank located at the abutment of the spillway.
The mechanism 1s located withiln a locked struc-
ture. The low-level ocutlet has apparently not
been operated 1n recent years and 1s assumed
Inoperable. Moreover, access to the operating
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stand is over a wood platform in poor condi-
tion. The mechanism 1s also housed in a locked
structure, which is on the crest of the dam.

Purpose of Dam. Water 1s stored 1ln Stilles
Reservoir to provide process water for Rochdale
Mill which is also owned by the Central Water
District. Local resldents and campers at a
YWCA camp also ugse the reservoir for recrea-
tional purposes,

Deslgn and Construction History. Available
records did not indicate the exact date of
construction, The owner stated the dam was
constructed between 1863 and 1865. Past
inspection reports mention reconstruction work
in 1887, Drawings (three sheets) dated June,
1957, show a plan of repairs to Stiles Reser-
volr Dam. These drawings show proposed repairs
to the spillway embankment and addlition of a
toe drain. A second drawing dated April, 1958,
shows revislons and also includes a proposed
60-1inch outlet. No other plans and records are
available on the deslgn and construction of the
dam.,

Past inspection records datlng back to 1923,
which were revliewed at the Worcester County
Engineering Department, indlcate a hilstory of
leaks at the dam., Correspondence ordering
repairs at the dam was also examlned. At one
time during 1956, emergency repalrs were made
to the spillway by the U.S. Army Corps of
Engineers. Guillio Construction Company

reportedly reconstructed the downstream slope

in 1957 and also extended the 24-inch diameter
low-1level outlet pipe.

Further, the Owner stated that when leaks
occured in the dam, they had been repaired by
groutling. No sgpecific information is avail-
able on this grouting.

Normal Operating Procedures. The dam is
malintained by personnel of the Central Water
District. Weekly visits are made to the dam
according to the owner. During the winter, the
reservoir 1s reportedly lowered about 3 feet
below the spillway crest in preparatlon for the
high spring runcff.
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1.3 Pertinent Data

a.

Drainage Area. The approximately 2,880 acre
(0.5 square mile) dralnage area includes
numerous swamps and brooks in both Spencer and
Lelcester, Massachusetts. The area 1is largely
undeveloped, wooded and swampy. Several elon-
gated hills are located within the dralnage

area Several resldences occur wlthin the drain-
age area although most of the residences are
situated along the shores of the reservoir.

Discharge. Normal discharge 1s over an ungated
splllway. The spillway, which 1s about 50 feet
long, consists of a short ogee sectlion wilth a
stone cascade. The crest of the spillway is at
El 842.0. The excavated channel at the
splllway is at E1 831,0. Flow 1s directed
parallel to the toe of the dam where it .
intersects the natural stream bed downstream
from the low=level outlet. Flow passes under a
gravel road and continues to Bartons Brook,
about 400 feet downstream. Flow dlscharges to
Greenville and Rochdale Ponds further
downstrean.

The flow discharges Iinto the French River at
Rochdale, about 2-1/2 miles downstream from the
dam.

The spillway and 60-inch outlet can discharge
an estimated 1,730 cfs wlth the water surface
at E1 845,6, whilch 1s assumed to be the low
point on the crest of the dam. Under the full
PMF, the dam wlll discharge 2,970 cfs at El
846.U and the crest would be overtopped by
about 0.8 feet. The spilllway alone can disg-
charge 1,370 cfs while the 60-inch outlet will
discharge 360 cfs.

The maximum flood level at the dam is unknown.
Past inspectlon records infer that the dam was
not overtopped during the 1938 flood., There 1s
no evidence that the dam was overtopped in the
1955 flood, although there was some reported
damage to the dan.

Elevation (feet above Mean Sea Level (MSL)). A
benchmark at El1 842.0 was established at the
splllway crest. Thls elevation was based upon
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the United States Geological Survey (USGS)
topographic map (1969) water surface elevation
for Stlles Reservolr, |

(1) Top dam: B8Y5.6 to 846,8

(2) Test flood pool: 8U6.4

(3) Design surcharge: Unknown

(4 Full flood control pcol: Not Applicable
(N/4)

(5) Recreation pool: 842,0
(6) Spillway crest (ungated): 842,0

(1) Upstream portal invert diversion tunnel:
N/A

(8) Stream bed at centerline of dam: B817.1
(9) Maximum tallwater: N/A

Reservolr

(1) Length of maximum pool: 9,700 feet

(2) Length of recreation pool: 9,700 feet
(3) Length of flood control pool: N/A |

Storage {(acre-feet)

(1) Test flood surcharge: 1,450 (Net) at
El 846.4

(2) Top of dam: 3,100
(3} Plood control pool: N/A
(4) Recreation pool: 2,700 (Approximate)

(5) Spilllway crest: 2,700
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f. Reservoir Surface (acres)

¥ (1) ' Top dam: 325

¥(2) Test flood pool:

325

(3) TFlood=-control pool: N/A

(u) Recreatlon pool:

(5) Spillway crest:
g. Dam

(1) Type: earthfill

(2) Length: 500 fee

(3) Helght: 29 feet

(4) Top width: 15 f

(5) Side slopes: up
do

(6) Zoning: Unknown

(7) Impervious core:

(8) Cutoff: Unknown

(9) Grout curtain:
1., Spillway

(1) Type: ogee

(2) Length of weir:

(3) Crest elevatiocn:
mark)

(4) Gates: None

325

325

t.

eet

stream -~ 1-1/4:1
wnstream -~ 2:1

Unknown

Unknown

50 feet
842,.0 MSL (assumed bench~

¥Based on the assumption that the surface area will not
increase significantly with changes in reservoir eleva-

tion from 842,0 to 845,6,.
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(5) Upstream channel: bottom is gravel fill

(6) Downstream channel: flat, stone~lined
boulder covered

(7) General: 11 foot wide by 4-1/2 foot high

concrete box culvert and two 5-foot concrete

pipe culverts under gravel road, 200 feet
downstream

Regulating Cutlets. There are two regulating
outlets at the dam., The first, a 60-inch
diameter pilpe conduit controlled by a steel
sluice gate, was installed after the flood cf
1955, The control gate operating mechanlsm
(hand crank) 1s located in a locked structure
at the south abutment of the spilliway. The
second (low-level) outlet, which 1s assumed to
be inoperable since 1t has not been operated
for many years, ls located about 160 feet from
the north abutment of the dam wilthin the
embankment, The outlet consists of a 24-inch
diameter cast-1iron pilpe with a corrugated metal
extensicon, The outlet is controlled by a valve
situated in a well con the upstream slope. The
operating mechanism l1s housed in a locked
structure,
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SECTION 2
ENGINEERING DATA

2.1 General. There are three drawings dated June,

2.3

1957, showlng Plan of Repalrs to Stiles Reservoir
Dam, and one drawing dated April, 1958, titled
Revised Plan of Repairs to Stiles Reservoir Dam.
Copies of the drawlngs, which are included in
Appendlx B of thils report, were obtained from the
Worcester County Englneering Department. The
drawings show proposed repalrs to the embankment
and spillliway and additlon of toe drains and flood
gates.

According to the Owner, the reservolr and dam have
been part of a study for possible hydroelectric
power generatlion., As part of this study,
hydraulic computations have been completed,

No other plans, specifications, or computations
are available from the Owner, State or County
relative to the design, construction or repair of
this dam,

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of
Public Works: Messrs. Willls Regan and Raymond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Jagallo,

Also, we acknowledge the cooperation and assist-
ance of personnel from the Worcester County
Engineer's Office: Messrs. John O0'Toole and
Joseph Brasauskas and Mr. Raymond Shea, who
answered questiocns for the owner.

Constructon Records, The only construction

records are the Plans referred to in Section 2,1
and included in Appendlx B. There are no as-
built drawings for the dam, spillway or outlet
structures.

Operating Records. No operating records are
gvailable, and there is no daily reccrd kept of
the elevation of the pool or rainfall at the dam
site,
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2.4

Evaluation

a.

b.

Availability. There 1s limited engineering
data avallable,

Adeguacy. The lack of detalled hydraulic,
structural, and construction data did not
allow for a definltive review, Therefore, the
evaluation of the adequacy of this dam 1s
based on review of avallable drawlings, visual
inspection, past performance hilstory, and
engineering Judgment.

Valldity. Comparison of the available draw-
ings with the field survey conducted durlng

the Phase I inspection indicates that the
avallable information 1s valid.

STILES RESERVOIR DAM
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SECTION 3
VISUAL INSPECTION

3.1 Findings

2.

General. The Phase I Inspection of the dam at
Stiles Reservoir was performed on November 16,
1978. A copy of the inspection checklist is
Included 1n Appendix A, Previous inspectilons
of this dam and of the original dam at this
slte have been made by others since 1923, A
partial listing of these inspections is in
Appendix B. The latest inspection by octhers
was made in 1977 by personnel from the Massa-
chusetts Department of Public Works. A copy
of thelr report ls included in Appendix B,

Dam. Stiles Reservolr Dam is an earthfill dam
that has a hlstory of leakage since at least
1823, Pagt inspectlon reports have documented
various leaks at the dam. At the time of the
Phase I inspectlion, there were three areas of
leakage noted., A serlous and apparently
perennlsal leak occurs 1n the vicinity of the
low~level ocutlet, Water, estimated flowlng at
50 to 70 gpm 1s discharging immedilately to the
south of the 24-inch low-level outlet from
beneath the dam. The water appears to be
clear, however, Several feet downstream of
the outlet and within the discharge channel, a
small, approximately 6-inch diameter,upward
seepage zone was noted, Water flowing to the
surface did not appear to be dislodglng soil
particles, A second leak was noted within the
south spillway abutment near the toe of the
dam. A small cavity was noted between the
training wall and earth abutment, A third
small leak was noted flowing beneath the
60-inch concrete condult.

Water was not observed t'c be flowing out of
the 24-inch outlet. Apparently, the gate
valve 1s fully closed. The l2~1inch diameter
corrugated metal toe drain appeared to be
operable as a 1 to 2 gpm flow was estimated
coming from the drain north of the low-level
outlet and a trickle coming from the drain
south of the outlet, '

STILES RESERVOIR DAM
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Riprap on the upstream slope appeared to be in
fair condition., Some slight depression along
the crest at the downstream side was noted as
well as some small holes less than 12 inches
in diameter and 6 inches deep. There were
trees and small brush along some areas of the
downstream slope, The toe of the dam had many
trees and saplings growing. A large area of
standing water was noted in the downstream
area to the north of the outlet discharge
channel (see Figure B-1},

Appurtenant Structures. The 50-foot long
spillway and stepped cascade appeared to be in
fair condition except for the leak previocusly
noted. Small trees were growlng within the
discharge channels, In addition, the channels
contalned some small boulders.

The gate-operatlng mechanism to the low level,
although apparently not operable, appeared in
falr condition., The housing for the mechanism
was also 1n falr condition. The mortared
stone masonry wall built around the valve and
stem was leaking through jolints where mortar
was missing.

The 60~-inch gate and conduit appeared in fair
condltion., The gate was clogged with a pilece
of debris so the gate could not be fully
closed and was leaking. The gate however 1s
in operable conditlon and the mechanism
appeared well malntained.

The outlet conduit, consisting of sections of
60-inch diameter concrete pipe, was in fair
conditlion., Signs of movement at the Jjoints of
the pipes were noticed and the joilnts were
stalned, Water was observed seeplng into the
conduit at the Jjoints within the lower third
of the pilpe.

A stone masonry wall at the toe of the dam
deflects the spillway discharge to the stream
bed and also protects the downstream toe area
from erosion.

Reservolr Area, The area around Stlles Reser-
voir 1s sparsely developed except immedlately

STILES RESERVOIR DAM
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adjacent to the Reservolr where there are
numerocus resldences. The dralnage area cone-
slsts malnly of swamps and hills.

e. Downstream Channel. Discharge from the spill-
way enters Bartons Brook which flows 1nto
Greenville Pond and then into Rochdale Pond,
eventually ending 1in the French River about
2-1/2 miles downstream. The discharge channel
immediately adjacent to the dam has trees and
saplings lining the channel and within the
channel. Baldwiln Street crosses Bartons Brook
and Rilver Street crosses between Bartons Brook
and Greenville Pond. Both roads form an
obstruction to flow. The Village of Rochdale
is immedlately downstream of Rochdale Pond.

3.2 Evaluatlon. The above findlngs indicate that the
dam is in poor condition, and there are several
defliclencies which require attention. Although
the owner stated that from time to time, the leaks
which have occurred in the past are repaired by
grouting, there still remain serilous leaks within
the dam that form a potentlal hazard. Recommended
measures to improve these conditions are stated in
SeCtiOl’l 70 3-

STILES RESERVOIR DAM
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4,3

b, 4

4.5

SECTION 4
OPERATING PROCEDURES

Procedures. According to the Owner, the dam 1s
Inspected weekly by representatives of the Cenftral
Water Distrlict. If flooding 1s antlclpated, or
large rainfalls are expected, the gates reportedly
would be opened to lower the reservoir level, The
Reservolr 1s drawn down 3%+ feet every winter In
anticilpation of high spring runoff,

Maintenance of Dam, According to the Owner, the
dam 1s maintalned perlodically, usually in the
Spring by cutting brush and vegetation. Also, the
dam is apparently examined for hazardous condi-
tions and such conditlons are repalred, However,
the severe leakage observed during the inspection
has been noted for several years in prlor inspec-
tion reports., '

Maintenance of Operating Facilitles. The low~
level outlet (24-inch dlameter) 1s not used and
apparently not malntained. It ls assumed inoper-
able, The gates to the 60~-inch outlet are
reportedly malntalned and cleaned when needed.
During the inspection, some debris was observed
leocdged in the gate causlng 1t to leak. The
operating mechanlism to the gates was 1In good
condltlon and was operable,

Description of Any Warning Systems in Effect.
There Is no warning system in effect at this dam,

Evaluation. Accoring to the owner, there is a
regular program of malntenance for the dam, Based
on the results of the visual inspectlion 1t is
concluded that addiltional maintenance i1s required,
A systematlc and complete inspection, malntenance
and surveillance program should be Instltuted at
this dam,

STILES RESERVCIR DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluatlion of Peatures

8.

General. Dralnage to Stlles Reservoir
criginates princlpally in wooded hills and
swampy areas in the Town of Spencer to the
west of the reservolr. The drainage area
conslsts of about 2,880 acres (4.5 square
miles) of sparsely populated areas. The dam
at Stlles Reservolr is an earthfl1ll dam. The
splllway welr, situated at the south abut-
ment, is about 50-foot long, short ogee-type
with a crest at E1 842.0. There are no provi-
sions for flashbeards on the spillway.

Overtoppling willl occur over the low point on
the crest of the dam at E1 845,6. A 2U4~inch
diameter low- level cutlet apparently not
operated in past years, is located within the
embankment and has an invert of El 817.1. A
flood outlet conslsting of a 60-inch diamater
pipe and manually operated sluice gate 1s
located at the south abutment of the spillway.
The gate i1s operable. The invert of the out-
let at the entrance is approximately E1 835.8.
The capacity of this outlet is 360 cfs with a
water surface at E1 845.6, The reservoir
level could be lowered 1 foot below spillway
crest by this outlet (to E1 841.0) in about

14 hours, '

Design Data. There are no hydraullc compu-
tations available for the design of this dam.
The Owner reportedly has hydraulic computa-
tions for the facilitles completed by personnel
from Worcester Polytechnical Institute for a
proposed hydroelectric project.

Experience Data. Hydraulic records are not
avallable for thls dam. Past inspection reports
infer that the dam was not overtopped in 1938.
The records are unclear about the 1955 flood.
However, past records mention sandbags were
placed on top of the dam during the 1955 flood
and later the embankment was raised

STILES RESERVOIR DAM
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1 foot. This indicates that the dam may have
been very close to being overtopped,

Visual Observations., The splllway appears in
good condltion except for the leak withln the
south abutment, The training walls have been
repaired in the past and consist of concrete
and mortared stone masonry. There 1s a
concrete cap on top of the walls. Some cracks
at the Jjoints of the stone wall were noted,

The spilllway which is ungated has no provi-
sions for flashbhoards. The crest 1s a short
ogee type section discharging to a stepped
cascade., The approach channel to the spill-
way 1s unobstructed, The discharge channel is
riprapped for a short distance below the
splllway and is fllled with scme boulders and
small brush.

A 60-inch diameter outlet was constructed
after the 1955 storm. The cutlet 1s oper-
able, and dlscharges into the spillway channel
located in the south abutment of the dam.

A 24-inch low level outlet within the dam
apparently has not been operated recently.
The operating mechanisms for each outlet are
housed 1n locked structures,

Test Flood Analysls. The Probable Maximum
Flood (PMF) rate was determined to be 950 cfs
per square mlle, Thls calculation 1s based on
the average slope of the dralnage area of 1.5
percent, the pond-plus~swamp area to drainage
areg ratlic of 21 percent, and the U,S. Army
Corps of Engineers' guide curves for Maximum
Probable Flood Peak Flow Rates (dated December
1977). Applying the full PMF to the 4.5
square mlles of drainage area results 1in a
calculated peak flood flow of 4,300 c¢fs as the
inflow test flood., By adjusting the Inflow
test flood for surcharge storage, the maximum
discharge rate was established as 2,970 cfs
(600 efs per square mile), with a water sur-
face at E1 846,4, This assumes the low=-level
outlet i1s inoperable,

Hydraulic analyses indicate that the splllway
and flood gate could discharge 1,730 c¢fs when

STILES RESERVOIR DAM
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the water surface is at Bl 845.6 which is the
low point on the crest of the dam, The spill-
way alone could dlscharge 1,370 c¢fs with water
at the same elevation. The maximum discharge
rate established for the full PMF 1s 2,970
cfs. The crest of the dam will be overtopped
by about 0,8 feet under these conditions.

Dam Fallure Analysils. Assuming a fallure of
the dam with the water surface at E1 845.6,
which 1ls the low area on the crest of the dam,
the peak discharge flood flow would be about
34,800 e¢fs. At E1l 845.6, the spillway and
60-inch outlet would be discharging 1,730 cfs
which would produce a 5 foot depth of flow.
Failure of the dam would produce a total depth
of 18,5 feet in the channel. It 1s probable
that the resulting flood would have a severe
impact on many residences along Rlver Street.
Also, the Village of Rochdale could be impacted
by flooding.

STILES RESERVOIR DAM
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

=

Visual Observatlions. The evaluation of the
structural stabllity of Stiles Reservolir Dam
i1s based on a review of available drawlngs and
the visual inspection conducted on November
16, 1978, A detalled discussion of the visual
inspection appears in Section 3, Visual
Inspection. Based on thls inspecticon, the dam
ls judged to be in pecor condition,

Those factors which are considered of major
importance to the stabllity of the dam include
the three areas of leakage observed durlng the
inspection, Severe leakapge through the dam at
the area of the low-level ocutlet appears
serious, Also of concern 1s the leakage at
the foot of the socuth training wall to the
spillway. The leakage beneath the 60-inch
diameter ocutlet also presents a hazard, The
upward seepage condltlon at the downstream toe
within the low~level outlet discharge channel
could present a hazard to the stability of the
dam,

Design and Construction Data. Discussions
with the Owner, County and State personnel
Indicate that there are no available plans,
speclfications or computations on the design,
or construction of the origlnal dam,

Drawings of repairs made to the spiliway and
embankment are included in Appendix B.

Information does not appear to exist on the
type, shear strength, and permeability of the
soil and/or rock materials of the embankment,

Operating Records. There is no instrumenta-
tion of any type 1n Stlles Reservoir Dam, and
no Instrumentation was ever reported installed
in this dam. The performance of thls dam
under prilor loading can only be inferred from
physical evidence at the site.

STILES RESERVOIR DAM
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Post-Construction Changes, There are no as-—
bullt drawings avallable for Stlles Reservolr
Dam. Based on vilsual evidence, and field
measurements, the dam appears to have been
repaired essentilally as shown on the 1957 and
1958 drawings.

Seismlc Stability. The dam is located in
Selsmic Zone No. 2 and 1n accordance with
Phase I "Recommended Guildelines" does not
warrant selsmilc analyses.

STILES RESERVCIR DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a.

Condition., Based upon a review of avallable
drawings, the visual inspection of the site
and limited operational or maintenance infor-
mation, there are deficlencies which must be
corrected to assure the continued performance
of this dam. Generally, the dam is considered
to be in poor condition. Several signs of
distress were observed at the site: severe
leakage beneath the embankment at the low~-
level outlet area; upward seepage of water
near the downstream toe of the dam at the
low-level outlet area; seepage at the south
spillway tralning wall; seepage beneath the
60~inch dilameter outlet, Posslble seepage and
standing water downstream of the north abut-
ment should also be investilgated, In addi-
tion, other maintenance functions such as
contrcl of vegetatlon on the dam and repairing
low-level outlet should be undertaken.

Hydraulic analyses indicate that the spillway

and 60~-inch outlet can discharge a flow of

1,730 ¢fs with the water surface at E1 845,6

which 1s the low point on the crest of the

dam., An outflow test flood of 2,970 cfs (full

probable maximum flocod) willl overtop the dam

by 0.8 feet. The spillway alone will only dis-

ghar%e 1,370 e¢fs with the water surface at EIl
45. [ ]

Adequacy. The lack of detalled deslgn and
construction data did not allow for a defini-
tive review. Therefore, the evaluatlon of the
adequacy of this dam is based primarilly on
review of avallable drawings, visual inspec-
tion, past performance and engineering
Judgment.,

Urgency. The recommendations and remedial
measures outlined below should be implemented
by the Owner within one year after recelpt of
this Phase I Inspectlion Report.

STILES RESERVOIR DAM
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7.2

T.3

d. Need for Additlonal Investigation. Additional
investigations to further assess the adequacy
of the dam are outlined below 1n Section 7.2
Recommendations.

Recommendations. In-view of the concerns over the
continued performance.of the dam, 1t 1s recom-

"mended that the Owner employ a qualified consult-

ant tc investigate and evaluate the leakage and-
upward flow of water at the dam within the down-
stream toe area and spillway. In the interim, the
60~inch outlet should be opened to reduce the
pressure head within the embankment and foundation.
The consultant should also perform a detalled
hydraulic/hydrcloglc analysis to evaluate the
spillway capacity.

Recommendations on repalrs and maintenance proced-

ures are outlined below under Section 7.3, Remedial

Measures.

Remedlal Measures

a, Operating and Malntenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner
accomplish the following:

(1) Immedilately open the 60-inch outlet and
grain the pond to the invert elevation (E1
35.2).

(2) Repair the leaks indicated in Section 3,
Visual Inspection, based on recommenda-
tions by a qualified consultant.

(3) Clear the trees and brush from the.dam and
within 50 feet of the downstream toe., The
discharge channel shduld als¢ be kept
clear of trees and brush,

(4) Repair the low-level outlet.
(5) Monitor the joints of the 60-inch diam-

eter outlet for evidence of further
movement and repalr.

STILES RESERVOIR DAM
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(6)

(7)

(8)

implement a systematic program of maln-
tenance inspections. As a minimum, the
inspection program should consist of a
monthly inspectlon of the dam and appur-
tenances, supplemented by additional
inspections during and after severe
storms. All repalrs and maintenance
should be undertaken in accordance with
all applicable State regulations.

perlodic technical inspectlons of this dam
should be continued on an annual basis

institute a deflnite plan for surveil-
lance and a warning system durlng periods
of unusually heavy rains and/or runoff.

Alternatives. An alternative to implementing the

recommendations listed above and the maintenance
procedures itemized would be to breach the dam and
drain the pond. However, this may be an undesir-
able alternative because of water requlred at
Rochdale M1ill as well as for the aesthetlc value of
the area and property adjacent to the Reservolr.

STILES RESERVOIR DAM
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APPENDIX A

PERIODIC INSPECTION CHECKLIST
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT STILES RESERVOIR DAM DATE Nov. 16, 1978

PIME 2:30 p.m.

WEATHER Clear & cool

| W.S. ELEV.841.4 U.s, DN.
PARTY: Agsumed benchmark El. 842
Top of spiliway crest
1. R. Weber 6.
2. H. Lord . 7.
3. D. Cole 8.
4, W. Checchi 9.
5. E. Greco 10.
PRCJECT FEATURE INSPECTED BY REMARKS
1. Dam R.Weber/E. Greco
2. Spillway R.Weber/L. Branagan
3.
b,
5.
6.
7.
8.
9.
19.
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PERIODIC INSPECTICN CHECK LIST -

PROJECT STILES RESERVOIR DAM

DATE Nov. 16, 1978

PROJECT FEATURE  Dam

NAME R. Weber

DISCIPLINE | Geotechnical

NAME

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation

Varies from B45.6 to 846.8

Current Pool Elevation

841.4

Maximum Impoundment to Date

Unknown

Surface Cracks

None wisible

Pavement Conditlon

Grassed slopes-maintained on crest

Movement or Settlement of Crest

None along crest, top of slope periodic
surface depressions

Lateral Movement

None visible

Vertical Alignment

Fairly level except for depressions
at top of slope

Horizontal Alignment

Straight from abutment to abutment

Condltion at Abutment and at
Concrete Structures

Good

Indications of Movement of
Structural Items on Slopes

None_visible-small brush and sapplings
on slope indicate no movement

Trespassing on Slopes

Footpaths

Sloughing or Erosion of Slopes
or Abutments

Slight sloughing visible near top of
slope in some areas

Rock Slope Protection - Riprap
Faillures

Riprap on upstream slope vegetation
and small brush in riprap

Unusual Movement or Cracking at
or near Toes

None visible

Unusual Embankment or Downstream
Seepage

Leak in downstream toe within area of
15" outlet 50-70 GPM (estimated)

Piping or Boils

Upward flow of water in seepage area

Foundation Drainage Features

Unknown

Toe Drains

Partial 12-inch diameter

Instrumentation System

None
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PERICDIC INSPECTION CHECK LIST

PROJECT STILES RESERVOIR DAM

DATE Nov. 16, 1978

PROJECT FEATURE control Tower at Spillway NAME R. Weber

DISCIPLINE Geotechnical .NAME
AREA EVALUATED CONDITION
QUTLET WORKS - CONTROL TOWER
a. Concrete and Structural
General Condition Good
.Condition of Joints Good

Spalling

None visible

Visible Relnforcing

None visible

Rusting or Staining of
Concrete

None visible

Any Seepage or Efflorescence

None visible

Jolnt Alignment

Unusual Seepage or Leaks in
Gate

Debris caught in gate

causes leakage

Cracks

None visible

Rusting or Corrosion of Steel

None visible

b. Mechanical and Electrical

Adr Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Good

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System

in Gate Chamber
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PERIODIC INSPECTION CHECK LIST

PROJECT_STILES RESERVOIR DAM

Control Tower
PROJECT FEATURE at Embankment

DISCIPLINE _Geotechnical

DATE Nov. 16, 1978

NAME R, Weber

NAME

AREA EVALUATED

CONDITION

QUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

Mortared stone masonry

General Condition

Fair

Conditilon of Jolnts

Spalling

Some mortar missing

Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or Efflorescence

Well around gate valve leaks

Joint Alignment

Unusual Seepage or Leaks 1in

Gate

Cracks

Minor at joints

Rusting or Corroslon of Steel

b. Mechanical and Electrical

Alr Vents

Float Wells

Crane Hoist

Elevator

Hydraullec System

Service Gates

Assumed inoperable

Emergency Gates

Lightning Protectlon System

Emergency Power System

Wiring and Lighting System

in Gate Chamber
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PERTODIC INSPECTION CHECK LIST

PROJECT STILES RESERVOIR DAM

PROJECT FEATURE Outlet Pipe

DISCIPLINE Geotechnical

DATE Nov. 16, 1978

NAME R. Weber

NAME

AREA EVALUATED

CONDITION

QUTLET WORKS - OUTLET STRUCTURE

AND OQUTLET CHANNEL

General Condition of Concrete

Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence

Conditlon at Joints

Drain Holes

Channel

Loose Rock or Trees Over-
hanging Channel

Small sapplings and brush within
channel

Condition of Discharge
Channel

Fair - bounded by masonry
wall and earth slope

*for spillway discharge channel see Spillway check sheet.
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PERIODIC INSPECTION CHECK LIST

PROJECT STILES RESERVOIR DAM pare  Nov. 16, 1978
PROJECT FEATURE Spillway NAME R. Weber/L. Branagan
DISCIPLINE __ Geotechnical NAME
AREA EVALUATED CONDITION

QUTLET WORKS - TRANSITICN AND

CONDUIT

General Condition of Concrete Fair to good

Rus.t or Staining on Concrete Staining at joints within conduit

Spa];Ling None visible-mortar displaced from

_doints

Erosion or Cavitation None visible

Cracking None visible

Alignment of Monoliths -

Alignment of Joints Some displacement of pipes

Numbering of Monoliths -

Leak Into joints of conduit at bottom 1/3r'd
of most joints.
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PROJECT

PERIODIC INSPECTION CHECK LIST

DATE__ Nov. 16, 1978

STILES RESERVOIR DAM

NAME R. Weber

PROJECT FEATURE Spiliway

DISCIPLINE

Geotech/Hvd.

NAME__ 1., Branagan

AREA EVALUATED

CONDITIOCN

QUTLET WORKS -~ SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

a. Approach Channel
: ‘ air—erosion on right wall
General Condition some on left wall
Loose Roek Overhangilng None
Channel
Trees Overhanging Channel None
Floor of Approach Channel Concrete and cobble
b. Welr and Training Walls
General Condition of Stone masonry, slight cracks,
Concrete some stones missing
Rust or Staining None
Spalling Some mortar at joints missing
Any Visible Reinforcing None
Rt. side between sidewall
Any Seepage or Efflorescence |, .4 abutment at toe
Drain Holes None
¢. Discharge Channel
General Condition Fair
Loose Rock Overhanging N
Channel one

Trees QOverhanging Channel

Some small trees

Floor of Channel

Boulders, debrig, vegetation

Other Obstructions

None
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APPENDIX B

PLANS CF DAM AND PREVIQUS
INSPECTION REPORTS

Figure B-1 Plan of Dam

Figure B-~2 Sections through Dam

Figure B-~3 Plan of Repairs, April 10, 1958
Figure B-4 Plan of Repalrs, June 11, 1957

Figure B-5 Plan of Repalrs, PLAN AND PROFILE,
June 11, 1957

Figure B-6 Plan of Repalrs, PLAN AND PROFILE,
June 11, 1957

Previous Inspections (Partial Listing)

County Commissioners Order for Alterations
and Repairs

Letter Report to Massachusetts Department of
Public Works

Letter Report to Worcester County Commlssloners
Inspection Report, July 9, 1976

Letter Report to Charlton Woolen Mills

Letter Report to Town Counsel, June 15, 1977
Inspection Report, June 17, 1977

Inspection Report, June 20, 1977

Letter Report to Central New England Realty
Trust, July 18, 1977

B-5

B~b

B-7

B-8

B~-12
B-13
B-15
B-19
B--20

B~-22

B-25
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A TELEAHONK PLEARANT 6-2441
JOSEEH A, ASPERD, WORDESTEN, DHAIRMAN
FRANCIS E, CAESIDY, WEGSTER

. EDWARD P, BIRD, FITCHBURG : August 15,- 19-'56 AT

John A. Volpe, Commissioner

Massachusetts Department of Public Works
© 100 Nashua Street

‘ Boston, Massachusetts

Re: Stiles Reservoir Dam, Lelcester, Massachusetts.

Dear Sir:

We have been deluged with inguiries and complaints from
residents of Worcester and surrounding areas who have summer homses
on Stiles Reservolr, as well as by the resldents of the town, who
feel that the County Commissioners are responslble for the delay
in rebuilding a new Stiles Reservolr Dam., We have also had
inguiries from mill owners who are dlsiurbed about the situation,.

snd ihe posrsibility of closing down their mills beoause the water
level 1s now quite low. _ _

T1 4n cttino 1o be a rather serious situation, and e havse
boca boldirs off wcndjnv those people with thelr complainte to
yovr olfdlee minee we have felt that it 1s to cur mutual advantage
Dk intcrcst fo et this situailon siraightened out; in feet, the

et cldluetion i very likoly to develop irto a 30*10v

Ciectiophe af we should °ﬁ6a*u1v get sn extrcme downfall ol roin,
oW Ahiade we hinve plans drown by the Worcesicr County EBaginesrloy
Departniens - (o cepy of which is in your offico), and whlch oppo.vs
to mect with the approval of all parties concorned, it would mesu
pdvisable that we arrange a conference in Boston, 1f possible, an d
we will get the Attorney Cor the Stiles Reservoilr Corporation io
rttends We all here are extiremely worried about the rooponsibility
in cage anything serious does develop and 1t would be weoll we fucl,

Lo gel tho recconstructilon of ihis dam compleited by the eevly pach
ofr ililas fall,

:

W11l you please let me hear from you at once 1f a conisvrcnse
to resclve this matter can be arranged.

Very truly yours,
K WCACEAGT ’Q} CQ‘?‘."I‘i)*.‘Y COMAL DT OLTTSS

v ; é /f' P :
saph ot LAY

/ } A
) - luu*ona he Lupero, Uhnirieo:
t Lo . Ny
| N R IS S P T T R ( | R R
3 . Y L JJI}; C B B ! (IR - et
TR ! .-;‘5, I",#. SRR JERICR R CICECE TN (N S SFR D
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: COM.MONWEALTH OF MASSACHUSETTS L : . L .
 WORCESTER COUNTY ENGINEERING DEPARTMENT, "

COURT HOUSHE, WORCKSTER, MABSACHUSETTS

TELEPHONE WORCESTER 6.2441

LESLIE O. MARDEN
COUNTY ENQINEER .

‘ January 2, 1957
,

Board of County Commissioners hr)r

Court House
Worcester, Massachusetts

Re: Stiles Reservoir Dam - No, 25,07 - Lelcester,

Gentlemen:

Eighteen months have elapsed since the 1955 hurricane.
The stepped stone apron of this dam was washed out by ths
hurricanc, and the dam was left in a weakened condition.

The mited States prmy Mmgineering Corps rebullt thin
apren end bhe spilluay, The £pillvay, however, will hove -
Lo enlarged to handle futvre flocd flowz, 111l ownors bolow
wiiG devi oon the T'reseh River own shares of stock in the Stiles
Neserveir Corporation.

Fare Ldward Leveen, lanager of the Carleton nolen
Company, loehdale, has spent about $3500.00 of its! CLipms
noney to malke repairs to the embankment of the ditn s

Mr. Leveen called yesterday and told me that he will,
complate the repairs to the dam 1f the other stockholders will
turn sheir stecek over to him., So fer, only Textron Inc,,
Krint :man, and H. & V. Specialties have stated they rould yivs
him tieir stock, Mr, Harry Siff made no reply,

Section 415 of the General Laws, Chapter 253 and amend-
rment: thereto states in part: "Every exammination shall be
made Hy a competent engineer who shall rcerport to tne ccrmisc-
ioners in writing whether he considers the structure saflo
md 1a good condition, and if not, its condition in detnil and _
tho work or the changes required for safety and the pohlic sood,”

_ seetion U7 states in part: "If, after noticu In writiue o
the o ner of a reservolr or dsm which has been examined, tho

- sald cwner refuses or neglects to make such repalirs as tho -
comnl. sioners order, they may, at the exponse of thoe county,
canse such reservoir or dam to be altered and repulroed op avy
Beve aercol removed or the water drawn of'f, whiicheyerp Ty oy
“dloer aeccasary for the gafety of life, property, vn: 1. .
oot oo the stream below, !

' ‘ R
B-13 ;



= Cont d. - '
- 2. fCounby Commissioners

Section U8 states "The commissioners shall make such
R orders a8 they may deem jJjust as to the payment by the ownar,
Sy county or other party of the costs and expenses incurred by .
- them under the three preceding sections, and if the reServoir _
L or dam was adjudged to be unsafe, said costs and expenses may .
be ordered paid by the owner, with interest, from the time ther
. ~were pald by the county.™ .

| It 1s my opinion that’'a lebter should be sent bo gff: :;?7':;9
~ each stockholder of the Stiles Reservoir Coxporation that =~ = 7 i -
— these alterations nust be.made in accordance withn the above

General Laws.

_ . _ Very truly yours, '
- | ' o WORCESTER COUNTY ENGINEERING DEPT.T =
e -f"' ' o L. 0. Marden, County Engineer

IOMres P o

STILES RESERVOIR DAM g
- | \ B-14 ‘ w%w;



INSPECTION REPORT = DAES AID DESUAVGIRS
r\l!'ocation:-—cé-’e-y/'rown LEIcCESTER Dam No, 3-V4-151~-07
Name of Dam STiLes i?QSQV'V'osr Inspected by W. REGAN
Date of Inspection 7/“(/'76

2. Owner/s: per: hAssessors . Prev, Inspection

Regs. of Deeds Pors. Contact ¥~

1. CharlTon Woolen WMlls Twe. y STAFForD St Le.lcésfer:- Mass,
ane St. & No, . City/Town State Tel. No.
(’st.les Reservoir TrRuST. Ed LAVEEN - TRYs TEE )
2.

Name . St. & iloe City/Town State Tel, WNo.

3.

Name Ste & No. City/Town State Tel, No,

3. Caretaker (if ény) e.9. superintendent, plant manager, appointed
by absentee owner, appointed by multi owners.

Name: . ‘St, & Hoes

City/Towns States " Tel.Ho.:

4e No, of Pictures taken

5¢ Degree of Hazard: {if dam should fail completely)*

ls Minor 2. Moderate v
.- 3. Severe 4.--;;;;;-‘”0“3
TN * This rating may change as lanc;use-cha;;es "(_fu.{:‘ﬁdr”;”dékx}él"opment)
,_)6- Outlet Control: Automatic - Hﬁ—l‘i-;l;l'l;_a-i-;/’_“ T
N Operati_\:e- ;;_ B .wy.es; - No.

~ CommentsiMmod, +. Heavy leo kKage Aroond bot wmNet Tl—arauB'h

Norkh Sef of Slutces Indicafesr More of o Preblen
won Just Wok Seating of Gaber Some S 14 dremwsarfed (desosits
_ 7. Upstrean Face of Dans Condition: Vistble) byt leakase V‘;#bl.,lC‘ear

Ca . o 1, Good _*— _~ 2. M:lncr”R:I;—aT:‘.'rs

3., Major Repairs ____ 4. I.'.rge-nﬂt-'fl."ep_airs ——

oCommentss €0 @ap ¢ Turf I :\/e._r%“ goed
Conditivm ~Ne  Growth of Trees, brvsh

onN J.S. K ce
B-15
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T

2= . Dil #0. B-14 -1 §1-077

Conditions 2 Good 2. Minor Repairs _¥~

3; Major Repairs 4, Urgent Repairs
Commentss: ?EM‘IJ{. "(Ye-e 5 ¢ bV’USH. NU lEO 1(&31.

Throvgh Main € bonk ment MNited except

(1% éesc.n.beé in (&) f:(‘?.) (at Grtes ‘ii" SP///w»y
9., Emergency Spillway:

Condition: 1. Good 2, Minor Repairs ¥

7
3, Major Repalrs v 4, Urgent Repairs
Commantss La0er Jevel - US. End Seuth ﬁl:buk'wﬁllifrackea/.—u
«f jqu tgter feve/ ,

‘10, Water Level at time of inspection: ft. above_ _ below
top of dam . nrirﬁ:-{;:al spillway, IPJMQPL'
other _ ‘

11, Summary of Deficiencies Noted: . _
Growth (Trees and Brush) on Embankment V. -~ Dugmstream SLnP( 0'\’[\3

—

Animal Burrows and tlashouts

_Damage to slopes or top of dam

Cracked or Damaged Masenry V' So. Cheekwal (See, 9J
v

Evidence of Seepage

Evidence of Piping

Erosion

Leaks v~

Trash and/or debis impeding flow

Clogged or blocked spillway

Other

STILES RESERVOIR DAM
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-3 Daii NOL.3-14-[S1-07

v g
y*Remarks & Recommendations: (Fully Explain)

o Verkilead Crucke i metid - Arprer Yty Gawdy
Noted hehind s Crentn: CPPaRAIL,  of Wghan,
Pos) elevotimm Lekic tntons SRt U.S. Crach, $laos
C 7% lnwew d& Cuck M Y A S
Mol T pewoh - IF st Coractald &mz;,ww
1"«40-?.. ¢ ﬂu?/u/w W oS Ozw{«z,

Ao Aoy /z% Throwgh 7he Naath gaﬂfw Ven,

Boo | Slarit poppes /iaw7

13, Ovexall Condition:

1, Safe

2+ Minor repairs needed

3. Conditionally safe - najor Tepairs necded |t
4, Unsafe _

Se

STILES RESERVOIR DAM .
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EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIROIMENTAL QUALITY ENGR.
DIVISION OF WATERWAYS _ ;

b m—— et

1200 Ntshia Soreet, Baston o2s

Hoverer 8, 1976

%ﬁw?ﬁ

: Inspection Dam £3~14=151-07

e ) .
Caarlton Woolen Mills, Inc. RE:
stafford Street ‘ Stileg Reservoir Dam
Leicester, Hassachusetts Leicester )
Gentlgmen: -
On July 92, 1976 , an Engiuear from. the Hassachusetts'Depart" .

ment of Public Works made a visual insnaction of the above dam. Our
records indicate the owner to be Stiles Reservoir Tr., Ed Larecn, Tr.
If this information is incorrect, will vou nlease notify this office.

.

The inspection was made in accordance -Mith tie provisions of Chanter
253 of th2 “assacausetts Ganaral Laws as amended (Dams Safety 2ct).
_ Chapter 705 of the Acts of 1975 transferred the jurisdiction of the
(;ﬁ so-called “"Dans Safety Program" to thwe Commlbalonar of the Departnmant

of Environmantal Quality Engineering.

{

{

e re..ultP of the iﬂancction indicate tnat this dam is conditionally
safe. The following conditions were noted that require attention:

!

The District Dams Lngineer, !Ir. Willis Regan, reconmmends that
this dam receive a consultant inspection. Enclosed is an .
application form whica siould be filled out and mailed to the
above addross. . .

H
Ny

A 1Ll ot Yo it £ BRI SR MR s R R

We call taese conditions te your att ention bhefore they become serious
and more expansive to correct. ith any correspondence pleass in-
clude the nunbor of the dam as indicatzd above.

i

txuly vours,

/jqﬁaaawda?
Joian {7, iiannon, T.E.
Chief Lngincor

var:

AR e el

c.,s Al

Zhdlosurae

, cciJ.JL Lyons

- . Regan

Leicester, Szlectman

!
™



June 15, 1977

Mxr. willarxd Regan

Depaxtment of Intexnal AxXfairs .
Commonwealth of Massachusebtts

403 Belmont Street

Worcester, MA 01605

Dear Sir:

I have been requested, as Town Counsel for the Town of
Leicester, to examine and make recommendations to the
Selectmen relative to the lowering ox controlling of the
watex level at the Burncoat Pond, Stiles Resexvoir and
Ceder Meadow Lake in the Town of Leicester.

Todhay I have conferred with Mr. William Griffin, Chaizrman
of the Town Conservation Commission, Mr. Terence Finan,
Executive Secretary of the Board of Selectmen and lix.
Raymond Shea, who has succeeded to the property interest
cf the Carlton Wooclen Mills,

We have been advised by Mr. Shea that your office has
anthorized Mr. Shea to lower the dam at Burncoat in orderx
to effect repairs which were recommended by you following
an inspection in August of 1976, e are furthex advised
tihat, within the past week, you have oxally advised Mr.
Shea that these repairs are presently in ordex and that
you made specific recommendations relative to additional
repairs. '

B=20 STILES RESERVOIR

DAM



Mr, Willaxd Regan .
Department of Internal Affaixs
Junes 15, 1977

Page Two.

The current posture of the situation is that the dam has
been lowered and a guantity of water has left the pond.
This has been represented by Robert Tivnan, representing
a coalition of property owners, to be about fifteen and
one-half inches.

Today, Mr. Shea has voluntarily agreed to raise the dam
to prevent further loss of water.

It becomes apparent that all parties, for various reasons,
must know the current degree of hazard at the dam.

Accordingly, we respectfully ask that your Division conduct
an immediate inspection of the dam and make an appropriate
report.

This request is made by the Board of Selectmen and by the
Conseruation Commission, as well as Mr. Shea.

We would greatly appreciate your ammediate attention to
a =ituation which we consider to have some urgency.

Very truly yours,

ROBERT V. MULXERN,
Town Counsel

Cheul
pc: State Water Contrxol Commission
Mr. Edward Hannon, Chief Engineer,
Office of Environmental Affcirs
Board of Sclectmen, Town of lLeicester
Raymond Shca
robarxt Tivnan
William Cxiffin, Chalirman, Consermwmtion Commigsion

STILES RESERVOIR

DAM
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INSPECTION REPORT = DALS AiD RESERVGIRS
Darm Nos 2~14--15§-07

Location: &ity/Town LEICESTER
Name of Dam . S.W'I\Lgs Keservoir JInspected by _W.RECAN
. ' Date of Inspection G,[l'!r/"l“l
2. Owneg/s: pert Assessors Prev, Inspection
_ Reg. of Deeds Reror. -g%‘nt’cpahc‘ft v
1. BAvMond E. SHEA CENTRAL NEW England ReaLTy |
Name ~ Ste & Wos . City/Town State Tel, No,
2. 49 PARK AVE, WoRCeSTER
" Name ~ St. & iHo. City/Town State Tel, Wo.
3. : ' ’
Hame St. & Hos City/Town State Tel, No,
'3, Caretaker (if any) e.g. superintendent, plant manager, appointed .
by absantee owner, appointed by mu.‘l_.ti owners.
Name . St. &'l'io.t
City/Town: " State: Tel.lnes
4, No, of Pictures taken __° ' 4
5. Degree of Hazard: (if dam should fail completely}¥
1. Minor - 2, Moderate
3. Severe v 4 Dis;strous
* This rating may change as land use changes (future development)
6, Outlet Control: Automatic Manual ¢
Operative yess v ' No.
Commentss  Se o /2. |
- Ta Up‘strea‘m Face of Dams Condition: .
- i. Good v 2. Miner Repairs
3. Mejor Repalrs _____ 4. Urgent kepairs ______
~oplomments:
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8. Downstream Face of Dam:
v 2. Minor Repairs

Conditiont l. Good
3, Major Repairs 4, Urgent Repairs

Couments: [iubar kitent Appears Te be INn Very 9osd
Cordith.on :

9. Emergency Spillway:
Good 2. kinor Repairs

Conditions 1.

3. MaJor Repairs v 4, Urgent Repairs
f Throuosy SPillway’s Seoth Cheekisll  €rtrges
Sogmensy Water 010y THT Sy e Juerssciion of dS, byl of
C/?ee/dédﬁéé D.s. plo g nll. 3. Penotrabrarte s 47, E’ﬁ/ % d,f/j/f,,": & r"
ey//: Of Tr's oty PrIbsbly Sroser &c_ L ALty P ord o Y RS ;

later Level at time of inspect10n= 0. /*'ft. above_i. below

principal spillway crest

16,

top of dam
other

11. Summary of Deficiencies Moted:

A——

Growth {Trees and Brush) on Embankment

Animal Burrows awd—Neshewss 4 fea) Jmall Serrows HMoted ou d.S5 .r/:ﬁl.

—

_Damage to slopes or top of dam
Vf

Cracked or Damaged Masonxy

Evidence of Seepage _t+

Evidence of Piping _¢~

Erosion ———

Leaks v~

Trash andfor debis impeding flow _~—T

Clogged or blocked spillway

Other

STILES RESERVOIR DAM -



-3~ Daii NG, 3-14--151-071

12, Remarks & Recommeﬁdationsa (Fully Explain) o
7%e Caivc////aw Koled 1) 0@ o H’ﬁ’ ‘ 7/?/76 A SPe crron)
/'6’100’?.‘ Frevarss. The Consds ¥ ron Alated af (ﬁ-’) Shevld be

Cortecled As Scow A5 Posseble.

BAS Nalod

A #75rc Ser o8 CondFron
art THe A/ar/aﬁrr/;, Sl vre gate %.rc'écrr‘;e.

Bere 15 a THrelkle floeo 7Hrodoh e 2 A CCH, Storce

//ﬁe:/ bouk

Thete 15 G Frok V%c;%y fow emerg/nvy

a - 2 lecatrims From 7%e 7oe of 7Be Tardont! S /7

ﬂ/.eﬁaS//f ct e

Jocated o 7%e Ca fﬁ/;y vous SecHen) of Strearmrbie.

//7;":]?-a //'4/; fackps are !

( /,’il" b///’oﬂ G
.Wrmﬁrée) Z

/-czéuf'l a Caﬂs'a’/itm}f 51/7/&99# exmf/éavc.f‘_{ N G/arff

i restora

@ 7Fe cﬁ:ﬁar;c “ C’/mr
@ Jhese C‘aua{.'/m',q)_;- Aarz P/‘eVa//pa/ }:r ar

Seasft  owe apr  coith vischfe ofe forrepation
/’rojre.s'.r/u; g,u/y D a lrrver _O/Ej ree
@ The footy Cmbankment ls /n Very Jsed  Cudt i
Crven The flrgh HRzZaad 1oty OF Brs dans
VP ﬂ&.r.miff 2 et/ C/e(/dﬁp.e/ aF ey g‘ e 355

toodd  be Com propy f b - e G 4 mmedsate ly

: . LercesiEn
Frons. 70es Samte aumer dows  Jasys - ad_;/d?

Chieh ales moed o Comso/amt Zusrecrion.

13, Overall Co
1,
2.
3.
4,

5.

nditions ffp o fs-pt (’d”;a///yﬂffnfffec//au a#s a /_o_c\f'g,

For. Restol crren
Safe

Minor repairs needed

Conditionally safe = major repairs necded

Unsafe

Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list

Dae  Zo s pileatoy ot Mt Vrlhort, 93755, P ovutd

!
-
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. . . DESARTMENT OF
. . ENVIROMMINTAL QUALITY DNGIHCERING
. : : DipESER T TTON O B AM

RECEWED oum 211977 PISTRICT _3
Subnitted by W. REGAR - .o —DanNo, . 3- 14151 o
Date & /Ro /17 e Crty/Town LEICESTER
rd

L]

Name of Dam Ohles Weservoir

l. Locationt '.Topo Sheet No, 2! A - leicester Quad.

Provide 83" x 11" in clear copy of topo map with location of
Dam clearly indicated,
N/A- Prior To _
- 2+ Yeax ;built: 1923 Year/s of subsequent repairs N/A

3. Purpose of Dam: Uater Supply Recreational

originally MiLL Storane

Irrigation ' Other
4, Drainage Area: 4 sq. mi. acres
5. Normal Ponding hAreas *4-99"?60 +aczées, hve, depth
' Impoundments 221,000,000, g-a-:s.; : acre fto

A 6+ Nos and type of dwellings located adjacent to pond or reservoir

1.,e. summer homes, etc, 2100 Year fovnd dosellin s

7+ Dimensions of Dam: Length "'l_c_)_o"_g Max, Height 2'7.‘

Slopest Upstream Face [:l - Rierap
' Downstream Face —2tm—3—
Hidth across top 'Zj' - 32

8+ Classification of Dam by Materials

’

Earth v Ceng, Masonry . Stone Lasonry _&7

Timber Rockfill Other

9+ As Description onpresent land usage downstream of dam:
esidential
o % -rural; 20 b1 urban{’ LightZ Mc‘:.(.-_z_/l}c/ﬂfrr‘/

Bs 1s there a storage area or flood.plaln dounstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? yes ne v .

%/lfg/’}:‘ (5) /gCCO”c/INf 7e 7%Be Charrman of 7Fe Ze/m-;/r;-

Clons. Corp 1. tﬂf/y o/raw oo Cag b affect Qc./j'aceuf'
Gle/?'aff/y &l?//‘r'

B-25



o, ¥ N e

i .
"

4(;

DAM 1O0. 2. I4. ] <1~

10, Risk to life and property in event of complete failure.

Nos of people ‘ .

Noe of hom.es ‘ . - .

See Note . Ho, of Businesses e
Be‘owl Ho. of industries ' « Type
Ho. of utilities « Type

Railroads .

Other dams .

Other .

11, Attach Sketch of dam to this form showlng section and plan
on 84" x 11" sheet.

12. How to Locate: W4 ou ,eré # ((’/Jazzn,g 75,—/u f/ an7s /e/e
56 . Head /Uadée,-/;, ,4;»

’

‘ - Yotedd : failore &:cﬁarje Passes Seveval 40 Road s (/XJC/'{G/W,V

P7rss ‘f‘urmpl/(e) f ﬁw,wjlu 2 well papule fed a"‘-"-“@acﬁetﬁ'x /e/
Cutnrinsdi/fe North JxFofJ) begore I-ur.clu'zr7 S“'z""ﬁyg n
Cedar Swamo =5 & tr3, dowrnstrearss. Severe
Pl“aﬁ’e_r?“y o/am.ye. /s Cervém .;’ /o.s‘.rr a/ /f/‘e C'o-'/é/
easr/7 s ccur, A o

- ) STILES RESERVOIR DAM
' B-26 * . o g o
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EXECUTIVE OFFICZ OF ENVIPOMMENTAL AFFATRS l
DEPARTHMENT CF ENVITONIENTAL QUALITY ENGR. i
‘ DIVISION OF WATZRWAYS .I

Iﬂﬂg/kQUﬁ;véggéahJ%E%@aéfﬂ&%f
July 18, 1977

dMr. Raymond E. Shea’

Central New England Realty Tzust
44 Park Ave.

Woxcester, Mass.

Re: Inspaction Dam{ggg:zzzi51-07~8tiles'Reservoi;‘E;ED
SR TS - Cedat T MEeadow FERd Dan
-#3-14-151-09~Burncoat Pond Dam T
Leicester ‘

Pear Sir: S

. Our records indicate the ownership of the above mentionad
dams has changed from Chariton Woolen Hills Inc, to Central New
England Realty Trust. If this information is incorrect won]d you
please notify this office.

Each of the above mentioned dams was v;sually inspected
in July & August of 1976. All three dams were rated as only con-
ditionally safe as the result of the inspections. In all three cases
the owner (Charlton Woolen Mills Inc.) was notified of this rating,
and was sent an "Application foxr Authorization to Construct or Alter
a Reservoir. Reservoir Dam or Mill Dams" to be filled out hy a

‘Registered Professional Civil Engincer and returnod to this off:ce,

we have received no xesponse to this reques

On ‘June 17, 1977 another visnal inspection of the three
dams in question was made, the conclusions were substantially similar
to those derxived from the previous inspections, Some indication of
routine maintenance was evident but repairs. roguiring a much more
detailed study and analysis appears to be warranted.

o - Bherefore an in depth inspeciion by a Registered Profeg-—
sional Civil Engineer to make proper recoamendatlons for corrective

.action is imperative, Please notify Lthis office when you have re-

tained a Registeraed Professional Civil Engineer.
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paymond E. Shea
./ re:  Inspaction of Dams

July 18, 1977

-2 -

Enclosad arxe the nacessary p? ications which should
be filled out by the Registered Pro;es ional Civil Enginzer retainesd
by you and recturned to this office. - : ) .

Should you nzed additional 1nfornablou do not heSLtate
to contact this office.

e e eriee e m mwm————

B-29 . .-

-

‘Very truly yours,

'JOHN J. HANNON, B.E.
CHIEF ENGINEER.

STILES RESERVOIR DAM -
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PHOTOGRAPHS
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NO. 1 VIEWOF SPILLWAY FROM DOWNSTREAM AREA

NO. 2 VIEW OF UPSTREAM SLOPE
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'NO. 3 VIEW OF GATED DISCHARGE PIPE AT SPILLWAY

NO. 4 VIEW OF DOWNSTREAM SIDE OF SLUICE GATE AT SPILLWAY
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NO. 5 VIEW OF DISCHARGE AT OUTLET PIPE

NO. 6 VIEW OF DISCHARGE IN VICINITY OF OUTLET PIPE
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APPENDIX D

HYDROLOGIC AND HYDRAULIC

COMPUTATIONS
Page
Figure D-1 Drainage Area - Stiles D-1
Reservoir
Hydrologlc and Hydraulic Computations D=2
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METCALF & EDDY. ENGINEERS

., Project Na-+ R@er_u) °1C ’UOH f‘e:f Do.w.s Acct. No, 6{?! Page / of 5'

Subject Wovcesten CO'JV"I"" Mass, Comptd. By LE & Date ]2/r3178

Detal STILES R&‘se_ravofe ok, By 2 XC oo _JACEC(ATD

@ 7&,5'{' Ffaocf STOV‘age € S'POVG—“\C F—umc\l-(m;\g_

| - Total om,mﬂ Avea — 4.49 °

v

2— FPondeg) Area ! "0, 50 m "
Swa.wp(") Avrga ! 01+.044 0.27+,04 +,03 T+ Q.45 ~

Total! Area [Zrndcs) 85¢-uamia[:)‘ L. O..?é wi®

. Ol
%PM?fwa»fs:fﬁ% = 2[%‘

/o185 -84 '
L 15Ca 00 =,049 }5‘“’ e Slope = 1,5%

3~

4- US“‘L C °F& CJVV-A?J' .Cq‘\ Pea-t-. Flw Rl al) cane QU:.LQ
Ucdug_g +la Pea.f‘ Flow Rate was esfcmated Lo G2 5/r3t\+(.1 cbouve .
"Flat ¢ Coarda aned Falsm at ‘75O e {5, / .

Size Class : ([nterm, I-ia. avd Fot, s  HIGH  35p0/11, Des. F/cmx{ Full PmF
Use: Tﬂs‘f'f:fool = FUN PME

5- | TJest Flood [nflows = (750) 4,49 = 4300 ofs.

G- Pondd Stovage
-ZLE_POMd Qvea (3 0’5'1 S ,mr, at efew 842.
Based pun a Const area tova e veases
at 3206 ac.feet jpen £ oc:-lL d,C djp-ﬁtq (vcreare,
At pond elev. 846", (304 ac. f{ i« stored
above +lu sPonaj ¢ resf

7 S-l-ovaj{ Fu«-c#mm.s are besed. ow Oguf. ~ @,,,[/" “L]

Sau-r = Sroraqe_ Vol, 12 Reguuo:r -"-Q.fa.“‘&_,( to & i nad q:gu-(-
In -Le/\_wg o.( Mc—ﬁer 0/ rentia eudl e alrau,\ Qj( arta .

5{;“ fmc,ﬁ.@s) 12 D 4045;/ } ?)Cp 0 .e gf“r Yo .n :f:‘: -j’..,"l‘/k

D = 57Lor¢u,e De_rpr'—'ia /-’a.af <2 ‘/3/(,«.«..,) Cn /ﬂrg«'umr tn f,g_o-

~

Co ‘S‘;‘OV'&-“-]Q Fonctrow s (:;:) ; D= 0 & PnclTl 8472
! - = 4300 - 2206 S =4300- 308 D
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Project Mo-'b Reul'?‘bu 0-(‘ UM} Acct. No. Gl q’ Page z s
Subject WOV‘CQ.‘\'FQV' MQ 8. Are &, Comptd. By ! g 5 Date /2./{4 /7R
Detail R pate ATC 1N %

STILES RESERVOIR

Ck'd. By

@ DI‘Sckarge ﬁQ.‘{'lVCE

A - SP’,/WCLU
Lengh - 50 ; Crest - sm. oqee Crecd el 842 MoFlarlfens Used
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Hs / z E 36 4 s e
s 200 S70 lodo [370 leoo C24o 2940
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8¢ (300) 138 hours
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Mrbe ! Central outled pipe not presewity operatiue
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METCALF & EDDY. ENGINEERS

Detail

Page 4 of 5_
Date I_E-Mﬂ_

Project T: 2] Fe & W€ Acct. No. 6 (9 {
Subject .EQLC.E_S:’@V aQfse. Area Comptd. By Lgs
L IRLe

STILES RESERVOIR Ck'd. By

Date SALECIATE

@ Cvrest Flow

£lev. fov Ore = 846,38
v LR Cresrt = 945, 6
Mo tead onCrerf o<

Be = cs(0.35) " = e e/t

As Coritcal Flow :
Ye= Ot2" Ve = 3.8 fps.

@ Low Level Diehaces 24 \ned Dies

ASS\;M\-?. Lo Lt—.val. OuxLe '

.Hf = i‘;— K?;\ [QP‘\T yewt « -f;\en.'tl
z

OPERARLE

‘:i-_ outle} = 8\%

Qe = 34 Ve = 34 (4-43) \‘\r‘h' = S A

Warn o wWs T B4Y3 (\ T dbove  Seiluay cwsﬁ

Qo= NS (B30 -

D-5
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‘ L_F ' Project { ‘ N i DW Acct. No. G l q ' Page _......‘.5_ of ‘5-

Subject ..M.‘-‘L"@‘__MM_'&_ Comptd, By __L.'_f:—& Date IZY/_IG ,/ 78
STILES RESERVOIR __ (g 8y RK pate 4 OELQ AT

— Detail

B @ "FZ:’/we a£ Dam

Leak Failvre Flow?
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i Chowuel Mednaadics: |

=S A % Beoor ;M= 0,08 , Ry
— § ‘Jl_ik\\/ | §I V - z.28 K 1”3'.—!,44«3 P LA :7,_(17.5)32
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_ é 4 v o .

§ 5 29 42 92
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T T : ~E3T N
L G
L2 tB
" Finat Y= lB;_S'; OP:.= 30000 cfg

—

Time 4o Dra.n; !

dicto (F5C4) .
3""3(71_)(34600) = 2.5 Hours, or (49 minvies
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INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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